Introduction
The safety of patients and the safe use of medicines are high requisitions in the modern world. In 1968, the first practical international co-operation in drug monitoring was established. The ideas came up as a consequence of the so called thalidomide tragedy. In the 1960's it was discovered that if thalidomide is ingested by mothers during pregnancy limb deformities in babies may occur. This incident became the modern starting point of a science focusing on patient problems due to medicinal use. Medication safety is a more significant issue, because of immense competition among pharmaceutical manufacturers; medicinal products may be registered and marketed in many countries simultaneously. As a result, adverse reactions may not always be readily identified and so are not monitored systematically.
Pharmacovigilance is a systematic and structured process for the monitoring and detection of adverse drug reactions (ADRs) in a given context [1] . Pharmacovigilance has constantly grown its importance in last 15 years, relating to the absolute amount of adverse drug reactions (ADRs) and to the fact of several hospital admissions are due to ADRs [4, 5] . Pharmacovigilance is an arm of patient care and surveillance. It aims at getting the best outcome from treatment with medicine.Adverse drug reactions (ADRs) are common causes of morbidity and mortality in both hospital and community settings. Adverse drug reactions (ADRs) are global problems of major concern. They affect both children and adults with varying magnitudes; causing morbidity and mortality [2] [3] [7] [8] . ADRs are responsible for about 5% to 20% of hospital admissions [2, 3] .
World Health Organization (WHO) defines Pharmacovigilance "as the science and activities relating to the detection, assessment, understanding and prevention of adverse effects or any other drug related problems [6] .Definitions of Adverse Drug Reactions (ADR) exist, including those of the World Health Organization (WHO) [6] , Karch and Lasagna and the Food and Drug Administration (FDA).
World Health Organization (WHO) defines ADR as "any response to a drug which is noxious and unintended, and which occurs at doses normally used in man for prophylaxis, diagnosis, or therapy of disease, or for the modification of physiological function".
Studies from different settings indicate inadequate knowledge about pharmacovigilance among healthcare professionals as well as attitude that are associated with high degree of underreporting [9] [10] [11] [12] [13] [14] .Pharmacovigilance is still in its infancy in India and there exists very limited knowledge about this discipline. The Pharmacovigilance Programme of India (PvPI) like most others around the world suffers from underreporting of ADRs by the healthcare professionals; this can delay the detection of important ADRs.However, the Indian national Pharmacovigilance programme lacks continuity due to lack of awareness and inadequate training about drug safety monitoring among healthcare professionals in India [15] .
Assessment of awareness of Pharmacovigilance among the healthcare professionals is very important due to under reporting of adverse drug reactions.Although previous studies indicated that pharmacists are pivotal players in ADR monitoring and reporting, most pharmacists are unaware or not knowledgeable about the guidelines used by their respective countries, drug regulatory bodies responsible for assessing ADRs [16, 17] .
As drug experts, pharmacists should be equipped with the skills to prevent, identify, and resolve drug related problems and counsel patients on drug therapy [18] . The involvement of pharmacists in pharmacovigilance programs is considered to be vital.Modern Pharmacists consider Pharmaceutical care as their prime focus and play an important role in patient care. Ensuring the safe use of drugs is a combined responsibility of the healthcare team that includes Doctors, Nurses, Pharmacists and other supporting staff [19] .
As future pharmacy practitioners, pharmacy students need to be well trained on how to recognize, prevent and report ADRs. Therefore, the aim and objective of this study was to evaluate the perceptions of and knowledge about Pharmacovigilance and ADR reporting among pharmacy students at pharmacy colleges in South India by an interactive educational module as an intervention.
II.

Methodology
Study design and site:
The six months prospective Knowledge Attitude Practice (KAP) Questionnaire based study was carried out in one of the reputed pharmacy institute of Andhra Pradesh, Raghavendra Institute of Pharmaceutical Education and Research, Andhra Pradesh, India, from January to June 2013.
Study sample:
A total of 225 students participated in the study, and they comprised of 111 male and 114 females. The study criteria included students of M.Pharmacy(Pharmaceutics, Pharmacology & Analysis Departments), Pharm.D (Doctor of Pharmacy) both regular(IV, V, and VI) and post baccalaureate (PB), and final year students of B.Pharmacy.
Design of Questionnaire:
The questionnaire was a 30 item inventory titled Standard KAP Questionnaire, the items were generated from the literature and adaptation from previous studies and a two step validation process was followed for its accuracy and uniqueness. Initially, the questionnaire comprised of 36 inventories, modified to 30 in final by 02 step validation process. In step 01, Questionnaire Validation three pharmacy lecturers with experience in drug use research and ADR reporting studies were asked to evaluate the clarity, relevance and conciseness of items included in the questionnaire (limitations on questionnaire was a feedback which was rectified by eliminating 6 questions which was felt more complex for the participants). The observations and comments of the lecturers were taken in to the account. In step 02, Questionnaire validation to test the validity and reliability of the questionnaire, the survey form was pilot tested by administering it to sample of 15 pharmacy students who did not participate in the study. The overall Cronbach's alpha value calculated was 0.72, which required no further modifications in questionnaire. The final KAP questionnaire (Annexure -01) consisted of 30 questions out of which: Section A: Includes 20 questions related to basic knowledge and information about pharmacovigilance. Section B: Includes 05 questions related to student's attitude. Section C: Includes 05 questions related to perception regarding identification of ADR and reporting nature.
Data collection:
Initially Pre-KAP questionnaire was administered and briefed to all participants about the purpose of the study and asked to submit the same. The Pre-KAP questionnaire was analyzed question wise and their percentage value was calculated. An interactive educational intervention was designed separately for all participants of Pre-KAP questionnaire survey in order to facilitate the transfer of knowledge of pharmacovigilance program. The educational intervention consisted of a theoretical presentation on what is pharmacovigilance, adverse drug reactions, history of pharmacovigilance, classification of ADRs, incidence of ADRs, mechanism of ADRs, role of HCP (health care professionals in-specific pharmacists), reporting of suspected adverse drug reaction followed by economic and epidemiological importance of reporting the ADRs and its effect on patient safety and Classification of ADRs (i.e. in terms of causality assessment, seriousness and severity, ADR reporting cards from various countries, ADR alert cards). After the interactive educational intervention program on pharmacovigilance, all participants of Pre-KAP questionnaire in the study was administered with Post-KAP questionnaire and it was analyzed, question wise and their responses were documented.
Data Analysis and Statistics:
The filled KAP questionnaires were evaluated as per the study objectives. The various parameters such as sex distribution, professional status, educational qualifications, and the KAP scores were analyzed. The data obtained were entered in Microsoft excel spread sheet and evaluated.To measure changes in the awareness of pharmacovigilance among the pharmacy students between pre-intervention and post-intervention and to evaluate the impact of effectiveness of educational intervention among the pharmacy students, the chi-square test was used to compare the difference in correctness for each question.All results attained were entered in Microsoft excel and the statistical calculations were executed using GraphPad Instat Version 3.06. The level of statistical significance was set at p<0.05.
III. Results
The present study involved 225 (90%) pharmacy students out of 250, who participated and responded. Demographic details of the participants involved in the study was categorized based on gender distribution, educational qualification, and professional status, the results of which were thoroughly analyzed and reported in Table. 1. Correct Response* P < 0.001-(comparison between the pre-KAP and Post-KAP responses).
From the above Results, it was analyzed that the response rate was statistically more significant with a p-value of p<0.001 for most of all the questions.
IV. Discussion
To the best of our knowledge, this was the first study in India that evaluated the knowledge, attitude, perception and practice of Pharmacovigilance among the pharmacy students, in a pharmacy Institute of South India (Andhra Pradesh). The study among the pharmacy students (UG, PG and Pharm.D) showed an overall response rate of 90%, this numeral can be regarded as very high, especially when compared with those of other studies on the same topic carried out among pharmacy students. The response rate attained was within the accepted range for survey research. In order to maximize the response rate and minimize response bias, the questionnaire was administered personally to the participants by the facilitator [20, 21] . The study showed that participants (pharmacy students) who attended the interactive educational intervention session on Pharmacovigilance and ADR reporting were much satisfied, and considered more effective and valuable.In our study, one focus of educational intervention was to increase the participant's (pharmacy students) awareness to Pharmacovigilance topics, regulatory body responsible for monitoring of ADRs, and the International-scenario on Pharmacovigilance. This educational intervention program encouraged the participants (pharmacy students) to pursue career in Pharmacovigilance as their future perspective. This was demonstrated by an increase in the positive response in pre and post-KAP Questions (1 to 20) of the standard KAP questionnaire. Evidently, the documented results of question 05, was 6.22% to 100% after the intervention, which strongly suggested pharmacists are in need of information regarding the Pharmacovigilance Program of India (PVPI).
Question 13 from table 02 shows that 24% before pre-KAP to 83.55% post-KAP suggests that there is great need to create awareness and promote the governing authorities of PVPI, India. Question 07 & 08 from table 02 framed to obtain the information about the International and National scenario on ADR reporting system, where there was an increased positive response rate of 23.11% before to 98.66% after the educational intervention program as pre-KAP and post-KAP values respectively & 11.11% before to 92.88% after the intervention. The result strongly suggests educating pharmacy students about the reporting systems of ADRs both of National and International standards [21] . The study secondarily focused on improvising the approach on Pharmacovigilance and ADR reporting among the pharmacy students, which was attained to the optimum best by comparing the positive responses of both pre-KAP and post-KAP values and it was statistically significant. Question 21and 24 of table 02 emphasized on role of health care professionals on ADR reporting, for which the comparativeness with educational intervention in between pre-KAP and post-KAP defined effective and statistically significant.
Question 21 from table 02 showed that 4.44% before pre-KAP to 91.11% post-KAP strongly suggests that there is a great need to create promotion and awareness on ADR reporting among pharmacy students. The study finally focused on assessing the perception and practice of Pharmacovigilance and ADR reporting in the participants (pharmacy students), which was attained to an optimum best with 90% overall, with an exceptional of statistical insignificant response for question 28, which strongly suggests that students and professionals of pharmacy field to attend regularly the continuing pharmacy education programs on Pharmacovigilance [22] . Question 26 from table 02 shows response rate from 30.66% pre-KAP to 60% post-KAP which strongly suggests that the information, updation and practical knowledge on ADR were deficit. Question 27 and question 29 from table 02 shows that there was reduced exposure on pharmacovigilance and ADR reporting from participants, due to lack in availability of facilitators expertise in delivering education sessions on pharmacovigilance. This study overcomes the above mentioned limitation to satisfactorial extent, with significant positive and statistical responses.
V. Conclusion
In conclusion, the results of the present study demonstrates that an educational intervention can increase awareness of pharmacovigilance among the participants (pharmacy students) and incorporate this gained knowledge of pharmacovigilance for opting career and routine clinical practice. This study has important limitation that the number of students participated in this study was relatively small considering the number of students currently enrolled in the study site. Therefore, these results may not necessarily be extrapolated to all pharmacy students and pharmacy Institute. We recommend that several such studies of similar kind should be conducted among other Institutions so as to develop strategies to improve the knowledge, attitude and perception of pharmacovigilance in India. This survey on pharmacovigilance and ADR reporting among pharmacy students in south India suggests that the pharmacy students in this country may lack in-depth understanding of the facts about ADR reporting and may need more information on the National Pharmacovigilance System and ADR reporting process. Pharmacy student's education should include topics related to the methods of detecting, preventing, and reporting of ADRs to enable and play vital role in prevention of ADRs through their interactions with both prescribers and patients. 
